














The U.S. Fish and Wildlife Service has estimated the value
of habitats in the ©project area wusing their Habitat
Evaluation Procedure (HEP),. The following is a simplified
outline of +the procedure, for a complete explanation of the
HEP, see USFWS, 1980.

1> Select important, representative species for which
habitat sultabilitiy models are available;

2) collect site-specific data on each habitat type of
concern;

3) wuse field data and species modei to estimate the
average value of each habitat type for that particular
species: the result is a number, the Habitat Suitability
Index (HSI>, having a range between 0.0 and 1.0;

4) determine the acreage of each habitat type;

5) calculate Habitat Units (HU)> for each selected species
as the product of habitat acreage and the HSI for <that
species;

6) 1f 1t 1s assumed that eilther acreages or HSI's will
change over time, Average Annual Habitat Units (AAHU) are
calculated by averaging HU's for each year over the period

of c¢oncern.

This cutcome of this procedure 1s sensitive to the number
and 1identity of representative species used and how sanple
sites are selected within a habitat type, together with the
methods used and effort expended 1in measuring habitat
parameters. In addition, the assumptions made in preparing
a particular analysis may strongly affect its outcome. For
example, the U.S. Fish and Wildlife Service analysis of the
Lake Bosque site assumes that both acreages and HSI's will
remain the same for all habitat types during the life of the
project (1990-2040> if the reservoir is not built. AAHU's
for the various habitat +types change considerably if

different assumptions about land future land use is used.
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For these reasons we regard the habitat values in Habitat
Units (HU, presented 1n Table 4-4 as providing a general
assessment which is open to interpretation based on regional
environmental conditions and on data collected during the
Baseline Ecology Survey of the reservoilr site. Although we
do not believe these HEP results to ©be Dbiologically or
statistically definitive, for the present purpose, the U.S.
Fish and Wildlife Service analysis appears to provide values
for the important habitat +types <(bottomland and nupland
deciduous wocdland) that are unlikely to be substantially
improved by additional analysis.

4.5.2.2 Construction Effects

Construction of Lake Bosque will result in the direct loss
of approximately 192 acres of terrestrial vegetation through
construction of the dam, spillway, and related facilities
(Table 3-3>. Reservoir maintainence at the conservation

pool level (830 MSL) will inundate an additional 4564 acres

of existing vegetation. The majority of this 4765 acres
conslsts of cropland (22%), native grassland (32%), and
improved pasture (20%). Riparian and bottomland woodlands

account for 17% of the affected vegetation and less than 8%
is upland woodland. Vegetation between +the conservation
pool elevation and the level of the 100 year flood (841.3
MSL)> is not expected to be substantially affected because of
the very short duration ({1 week) of flood inundation abcve
830 MSL. Floodwaters will be rapidly drained from the
reservaoilr following an inflow ewvent by +the 250 fcot wide

uncontrolled service spillway.

The most extensive and economically important vegetational
units on the site are native grassland, improved pasture,
and cropland. The 1loss of these areas will not constitute
an economically significant impact considering the

approximately 500,000 acres of these habitats in Bosque
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Table 4-4 Summary of U.S. Fish and Wildlife Service HEP Analysis of Major Habitat Types
on the Proposed Lake Bosque Site

Species/Habitat Area (acres) Hsl HJ
Dove/NP 2,277.00 0.84 1912.68
Dove/IP 1,247.00 0.51 635.97
Dove/CR 1,180.00 0.78 920.40
Kestrel/NP 2,277.00 0.87 1980.99
Kestrel/|P 1,247.00 0.85 1059.95
Kestrel/CR 1,180.00 0.49 578.20
S-T Flycatcher/NP 2,277.00 0.98 2231.46
S-T Flycatcher/IP 1,247.00 D.74 922.78
S-T Flycatcher/CR 1,180.00 0.78 920.40
B-C Chickadee/DF 202.00 0.81 163.82
B-C Chickadee/DFW 899.00 0.82 737.18
Barred Owl/DF 202.00 0.77 155.54
Barred Owl/DFW 899.00 0.89 800.11
Raccoan/DFW 899.00 0.94 845.06
Fox Squirrel/DF 202.00 0.68 137.36
Fox Squirrel/DFW 899.00 0.8 719.20
W-T Deer/CR 1,180.00 0.12 141.60
W-T Deer/DF 202.00 0.37 74.74
W-T Deer/DFW 899.00 0.5 449.50
Cottontail/NP 2,277.00 0.45 1024.65
Cottontail/IP 1,247.00 0.03 37.41

Note: Area assessed includes dam, spillway and lake area up to 100 year flood pool.
NP = native (unimproved) pasture

IP = improved pasture

CR = cropland

DF = (upland) decidous forest

DFW = decidous forested wetlands (bottomland forest)

Dove = mourning dove

Kestrel = American Kestrel

S-T = Fiycatcher = scigsor-tail flycatcher

B-C = Chickadee = black-capped chickadee (Parus atricapillus)
Cottontail = eastern cottontail

Sourca: U.S. Fish and Wildlife Service




County. The native grasslands tend to be avergrazed, except
in the extreme northeast section of the project area, as
evidenced be the abundance of numerous plant species
indicative of wastelands and disturbed areas. Improved
pastures, on the other hand, are reseeded on a regular basis
or maintained with desirable forage species, Row crops

occupy the majority of the cropland habitat and are almost
entirely limited +to the bottomlands since the valley slopes

and uplands are unsuited to this land use.

While open plant communities may be adequate or even

excellent habitat for a number of wildlife species (e.g.
mourning dove, American kestrel, etc.), they tend to be
impoverished in terms of native plant specles. Projected

losses of cropland and improved pasture habitats <can be
expected to result in insignificant losses to native plant
populations while native pasture losses will tend to be
limited to 1local increasers and weedy species. Bosque
County presently contains about 142,000 acres of cropland
and over 450,000 acres of native and improved pasture.
Historical data indicates that changes 1n agricultural
practice prcbably have a more pronounced effect on plant
species diversity than will the inundation of 3589 acres of

cropland and pastureland.

A large proportion (75%) of the habitat value in Table 4-4
is accounted for by crop, pasture and grazing land which may
or may not be overvalued by that analysis, but is certainly
very common in Bosque County and in Central Texas generally.
We do not believe that removal of these areas will result in
any significant impacts to important vegetational
communities or species, or to wildlife populations dependant

on those habitat types.

In terms of species density, diversity, and locally adapted

specles assemblages, the most significant habitat impacted
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is bottomland woodland. Although the project site (up to
830 MSL> only containg 799.8 acres of this habitat type
(including 6.9 acres of pecan cropland), the loss through
inundation will be substantial when considering the large
scale reduction in Dbottomland forest that has occurred
throughout Texas. This area also contains 109,73 acres of
upland decidous forest which has also been substantially
reduced in Central Texas by agricultural practices and which

is regarded as important wildlife habitat.

Table 4-5 presents AAHU's for the with and without project
alternatives as estimated by U.S. Fish and Wildlife Service
for the two decidous forest habitats on the reservoir site.
Net habitat loss is shown as the difference between the with
and without project colunmns. Also included is a column
showing net change calculated on the assumption that either
acreage or HSI's will decline by 25% over the life of the
project, Based on past trends and agricultural practices,
and the fact that most of the bottomland forest habitat is
located on prime farming soils, we believe that +this
scenario is conservative and at least as 1likely as the

assumption of no change.

Site preparation and construction is not expected to produce
any substantial impacts to vegetation outside of +the
construction site, Dborrow areas and haul roads (about 430
acres, all of which are included in the conservation pool).
Dust, or materials such as o0il and grease found in run-off
from haul roads, is not anticipated to have any detectable

effects on terrestrial vegetation.
4.5.2.3 Qperation Effects
Long—-term operation effects oqf Lake Bosque are not

anticipated to have much effect on terrestrial vegetation

where inundation 1is not complete. Little or no change due
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Table 4-5 Habitat Values in Average Annual Habitat Units (AAHU) and Net Change for

Deciduous Forest Portions of the Lake Bosque Site With and Without the Proposed Project

AAHU AAHU AAHU AAHU
Species/Habitat Without With Net Net (25%)
B-C Chickadee/DF 163.62 79.87 -83.75 -71.5
B-C Chickadee/DFW 737.18 125.94 -611.24 -526.8
Barred Owl/DF 155.54 75.92 -79.82 -68.0
Barred Owl/DFW 800.11 136.69 -863.42 -572.2
Raccoon/DFW 845.06 144 .37 -700.869 -604.8
Fox Squirrel/DF 137.36 67.05 -70.31 -60.1
Fox Squirrel/DFW 719.20 122.86 -596.34 -513.8
W-T Deer/DF 74.74 36.48 -38.26 -32.7
W-T Deer/DFW 449.50 786.79 -372.71 -319.3
Total 4,082.31 865.97 -3,216.34 -2,769.0

DF = (upland) decidous forest

DFW = decidous forested wetlands (bottomland forest)

B-C = Chickadee = black-capped chickadee (Parus atricapillus)

Scurce: U.S. Fish and Wildlife Service, Paul Price Associates, Inc.




to flooding of vegetation above the conservation pool (830.0
foot contour? is projected since periods of inundation are
not expected to be of significant frequency or duration.
Reservoir operation studies indicate only two periocds of
inundation above 831 MSL lasting more than five days over
the 20 year simulation period. Terrestrial habitat values
in this =zone will therefore be retained to a substantial
extent, depending on the mix of affected cover types and the

management practices applied.

The majority of the area disturbed during construction of
the dam and spillway will ©be reseeded, providing habitat
similar to the improved pastures presently found in the

project area.

Below the dam, the riparilan streambed and woody vegetation
along the margins of the river may be subjected to less
pronounced fluctuations in streamflow, although high flows
sufficient to scour the channel will continue to occur,
This should result in more stable stream edge plant
communities. Lowland species such as box elder, green ash,

and pecan will be expected to produce moderately well since

spills from the reservoilr and lateral infiows from
tributaries and the valley alluvium will continue to
maintain a high water table. These trees, and others

present in existing riparian woodland strips, are known to

have high transpiration rates and require ample and
dependable moisture supplies. They are not, however,
dependent on annual inundations by the Bosque River as

evidenced by +the current 2-5 year return interval for
flooding of riparian solls. Thus, flora associated with
downstream woody habitats should remain essentially

unaffected.
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4.5.2.4 Effects on Important Specles and Habitats

At present, no federally 1listed endangered or threatened
plant species are known to occur in +the Lake Bosque
project area. Therefore, the construction and operation
of the 1lake will not adversely affect any of these

important species.

0Of the habitats present in the project area, riparian and
bottomland woodlands are considered the most productive in
terms of both diversity and density of plant species.
Since the majority of the bottomlands in +this area have
already been cleared for agricultural purposes, the

remaining acreage should be considered of high value.
4.5.3 Wildlife
4.5.3.1 Effects of No Action

The no action alternative will prevent both the adverse and
beneficial ilmpacts of construction and operation related to
the proposed Lake Bosque project. In the absence af the
project, the area will probably remain largely in 1its
present state with livestock grazing and farming being the
predominant activities affecting wildlife. Wildlife
utilization of the proposed site will reflect the changes
or lack therecf, in plant communities on the site due to

land use practices during the period 1990-2040.
4.5.3.2 Constructinn Effects

Construction of the dam, splllway and associated facilities
will result in the removal of about 192 acres of existing
wildlife habitat. Filling of the lake after dam
construction will result in the inundation of about 4564

acres at conservation pool elevation (830 feet, MSL>. As is
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typical of the entire project area, most (75%) of the
- affected habitat is open herbland including improved
pasture, cropland, and native pasture, As such, it 1is
already greatly affected by human disturbance. However,
certain wildlife species do well in these habitats, with
native pasture generally being of greater wildlife wvalue
than improved pasture and cropland. It is 1important to
note, however, that these habitat types are abundant and
that the populations of species typical of such areas will
not be significantly altered when considered on a countywide

or regional basis.

— As a result of construction activities 1in the area of the
dam, spiilway, and borrow areas (522 acres), resident
wildlife will ©be destroyed or displaced from the area
depending on the mobility of individual species involved.
It is commonly understood +that organisms most likely to be
killed directly by such activities include species of
amphibians, reptiles, &and small mammals. If construction
occurs during the breeding season, nestling and fledgling

birds will also be affected to the extent that those areas

are utilitized for reproductive activities. During the
process of lake filling, more species should be able to
disperse from the site. However, if periods of rapid

filling occur there may still be some direct mortality.

The fate of individual animals that escape direct injury is
less commonly understood. The concept of carrying capacity
is well established in wildlife population ecology and is
important in conslidering the future of displaced
individuals. Carrying capacity 1s a fluctuating level
(within limits)> of population density that can be supported
- by a given habitat (Gills 1971, Dempster 1975>. As the
population of a wildlife species (for example, white-tailed
— deer) increases and approaches local carrying capacity, a

number of population control factors increase in their



effect. Food and other resource shortages can result from
overcrowding, in turn increasing competitive stresses,
resulting in both direct and indirect reductions in

fecundity and increases mortality (Dempster 1975).
Absorption of displaced individuals into surrounding
habitats will depend on the condition of those habitats and
on the conspecific population densities already resident
there (i.e., the local carrying capacity and how closely it
is already approached>. While survival of refugee
individuals may be a function of local conditions and recent
historical circumstances, we can expect no change in the
long-term average population sizes 1n surrounding areas
unless carrying capacity is altered by environmental
changes. This means that over +the long term we should
regard the remocval of a portion of the species habitat (in
this case that affected by construction of the lake) as
removing that part of +the population resident in the

affected area.
4.5.3.3 Operation Effects

Wildlife impacts from the operation of Lake Bosque will be
primarily positive over the long term. The presence of the
lake will provide aquatic and some riparian (lake littoral>
hakitat which will be of high wvalue to species such as
wintering and migratory waterfowl, fish-eating birds,
aquatic—- associated reptiles and amphibians, and other

similar aquatic species.

Over the long term, vegetational succession in the vicinity
of the shoreline can, if properly managed, produce riparian
communities of increasing wildlife value as woocdy species
develop and various aspects o0f habitat diversity are
increased. These include food and cover avallability and
diversity, focliage height <(structural) diversity, and a

broader range of microclimates as more mesic conditions
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prevail. This will have the effect of increasing the
carrying capacity of terrestrial environments adjacent to
the lakeshore for some of the species adversely affected by
reservoir construction. Additional beneficial changes could
be realized +through implementation of appropriate land use

and management practices in selected areas.

The potential downstream changes that might occur as a
result of stream—flow alterations are not considered
significant. 1f vegetational communities are affected by

reduced peak flows downstream, then wildlife inhabiting
those areas will also be indirectly affected. However,
inundation frequency for existing riparian woodlands is
presently 2-5 years so there is 1little reason +to expect
major shifts 1in dominant vegetation in downstream areas and
wildlife inhabiting those areas should be relatively

unaffected.

Barclay (1980> under contract with UFSWS can come to no
definite conclusions with regard +to the downstream effects
of impoundment iIn south-central Oklahoma. He hypothesized
that impoundnment might indirectly simplify downstream

terrestrial riparian systems but the data for birds showed

that ”...reduction of stream fluctuation downstream from the
reservoirs had little detectable effect on the avian
communities studied.” He also states that his reptile and
amphiblian survey did "...not provide any clear evidence of
impoundment effects.” Mammal sampling was similarly
inconclusive.

4.5.3.4 Effects on Important Species and Habitats

No federally listed endangered or threatened species are
expected to be adversely affected by either construction or
operation of the proposed Lake Bosque project, since none

are known, or are likely, to inhabit the area at present.
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One species, the bald eagle, is 1likely to be favorably
affected by +the substantial increase 1in 1its preferred
wintering habitat. The bald eagle winters at various
reservoirs throughout Texas, and it is not unlikely +that

they will utilize Lake Bosque for feeding and resting.

0Of the state listed species, the Texas horned lizard has
been observed 1in the immediate vicinity of Lake Bosque. 1t
menmbers of this species are present in construction or
borrow areas, or within the conservation pocl, individuals

could be lost.

Adverse impacts will occur with regard to all terrestrial
game and furbearing specles +that currently 1nhabit the
project site due +to inundation of currently occupied
habltat. However, +these impacts are not of great
significance when viewed on a countywlde or regional basis.
For example, based on game population indices, comparisons
between the Lake Bosque site and +the Cross Tinmbers and
Prairies Ecological Region indicate that game populations
in the project area are typical or scmewhat 1low for the
reglion. Habitat Evaluation Procedure results (Table 4-2)
showed that even the bottomlands (generally the best deer
habitat? had a habitat suitability index (HSI> for white-
tailed deer of only 0.50,. Bottomland HSI values for two
smaller species, the fox squirrel and northern raccoon,
were better (between 0.80 and 0.94) but the requirements
for these species are typically in ample supply 1in any

older bottomland forest with water.

Conclusions of the baseline studies indicated that open
habitat game species such as mourning dove and bobwhite are
similar in abundance in the project area and in the regicn
in general. This was supported by the HEP data (USFWS 198%5>
for the mourning dove which shows relatively high HSI's for

two of the three open cover types.
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In terms ©0f value per acre, the most significant and
valuable habitats of the project area are bottomland and
riparian woodlands. These cover types are considered by
wildlife biologists to be of particular concern due toc the
statewide trend of reduction and because of their overall
higher wildlife diversity and production. Thus, even though
the bottomlands of the project area have been mostly cleared
due to agriculture, the remaining acreages are considered to

have high value.

4.6 Soclceconomics and Land Use

4,6.1 Effects of No Action

4.6.1.1 Population

During the 1960s and 1970s the two county study area grew at
rates lower than did the State as a whole. If the proposed

reservolr is not built, growth in the area is expected to

continue at a slower rate of increase than during the 1970s,

Even without additiomnal growth, communities relying on

groundwater as the sole source of supply <(all the project
participating entities except the City of Waco), will in the

next 10 to 30 years begin experiencing severe water quality
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supply problems, which could restrict local population-

growth, If these entities grow at the rate projected by the
TWDB (either +the high or the low series) an additicnal
source nf water will be necessary 1in even less time. All
the other known alternatives now cost more than the Lake
Bosque Project and future costs are 1likely to increase

beyond present estimates.

Restricted population growth due to 1lack of water will
discourage young people from remaining in the area oar

migrating to the two counties. The evential result,



particularly in Bosque County, will be low population growth

characterized by an increasing proportion of elderly people.

4.6.1.2 Local Economy

The effect of no action upon the local economy of areas
depending on ground water will be extensive. The 1lccal
economy will continue as it has during the last 20 years
until overdrafting of the Trinity Aquifer curtails water
supplies and restricts development. Continued growth or

even water use at present levels will require the

development of additional water sources. A\

manufacturing growth will require a source of water more

reliable and ample than available through ground water.

126

Future

o TR T

In 1980, ©56% of all Bosque County families were in the two
lowest (out of 5 possible) income brackets while the State
average was 40%. Without econonic growth this trend can bhe
expected to continue and possibly become even more extreme.
Income levels 1in Mclennan Ccunty are not too different from
the state average. However, without continued population

and economic growth, these income levels may decline.

4,.6.1.3 Community Faclilities and Services

The tax base for education in the two county area will
remain unchanged 1f the proposed reservoir is not built.
Restricted population growth caused by water shortages will
decrease the number of children in the area. Required
investments in the education system will decrease as the
number of children declined. However, it is possible that
as the number of people in the area declines, the rate of
taxation required to maintain a minimum level 0f service

could increase.



Fire protection in the study area will decline as
overdrafting of the Trinity Aquifer continues. Effective
fire-fighting necessitates a reliable high pressure water

system.
4.6.1.4 Public Finance

As discussed 1in the previous sections the effect of no

action upon project participants and Bosque "and McLennan
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Counties’ population and economy would likelyn&QQQSQw“Ere
growth trends to decline and even stagnate. If this were to
occur it 1s possible that tax rates would increase in order

to continue providing the minimum level of required public

services.

4.6.1.5 Recreation and Aesthetics

Public access to water for recreation purposes is extremely
limited in the vicinity of the proposed reservoir. There
are no public access points to the EBosque River 1in the
vicinity of the proposed site. There 1i1s no reason to
believe that this condition will change if +the proposed

reservoir is not built.

Local views will probably continue to consist of a pastoral
valley landscape dominated by strong horizontals and

inhabited by plants and animals typical of Central Texas.

4,6,.1.9 Land Use

Insufficient water supplies could restrict urban
develcpment, specifically, development growth in existing

communities relying solely on ground water.




4.6.2 Construction Effects

4.6.2.1 Population

HDR Infrastructure, Inc., consulting engineer for the owner,
has estimated construction time for the proposed Lake Bosque

at about two years. Because o0of the project’'s short
censtruction time and proximity to the labor force of the
Dallas—~Fort VWorth area and other surrounding communities, it
is unlikely that a significant number of project workers
will migrate to the area. It is more likely that workers
will commute to the proposed project site as it is not
uncommon for construction workers to average 50 miles one
way in daily commuting. Therefore, substantial impact to
housing avallability, infrastructure, public safety, health

services and schools 18 not anticipated from this source.

4.6.2.2 Local Economy

It is estimated that construction of the proposed project
will provide approximately 145 temporary Jobs, of which
about 12% (18 jobs) would occur during the pre-construction
stage and 88% (116 Jjobs) would occur in the constructiaon
phase. Peak enployment of approximately 79 jobs would occur
during the early phase of construction, employment for any

one construction phase would range from 4 to 60 jobs.

Direct economic impacts of constructing the proposed

reservoir would be limited by the project’'s relatively small

construction crew and short construction time. Direct
employment benefits (i.e., Jjob creatlion?> would be determined
by the location of the contractor responsible for
constructiong the dam, Undoubtedly, a small proportion of

semi-skilled and unskilled Jjobs would be filled locally, but
the majority of supervisory and highly-skilled positions



(the best paying jobs) would be filled from within the

contracting company's area of employment.

The presence of additional workers in the local area would
be expected to generate a temporary demand for 1local
acquisition of miscellaneous goocds and services, i.e., food

and beverages, gas, etc.

4,6,2.3 Community Facllities and Services

1f Lake Bosque 1is built, Walnut Springs, Iredell and
Meridian Independent School Districts (I8Ds) would lose a
small portion of their tax base. The percent Dfineﬁ 18D
taxes accrued from lands affected by the proposedrtLake
Bosque site ranges from 2.40% to 3.86% of each ISD's tax
revenue assuming that tax revenue reduction would be equal
to reduction 1in the area of the tax base. We believe this
to be a reasonable approximation because of the
countervalling effects of higher bottomland values versus
the usual location of improvements above the area affected
by the reservoir. The existing tax rate for each school
district ranges from 40% to 55% of the maximum $1.50 per
$100 valuation tax rate and could be increased if needed.
However, increases in property value associated with
recreational and residential use of lands near Lake Bosque

are expected to offset these losses.

Construction of +the proposed reservoir would affect only 11
single family homes and a number of other structures largely
related to farming activities. The market wvalue of homes
definitely located within the 100 year flood elevation
ranges from $27,190 to %84, 460.

As proposed, reservoir construction would require the
relocation of small sections of county and state roadways,

as well as abandonment of several county rcads which cross
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the proposed site. Several powerlines would also be
relocated. Construction generated traffic would not
adversely affect major roads accessing the site because

traffic counts for these roads are relatively low.
4.6.2.4 Public Finance

Approximately 54 1landowners owning 13,629 acres will be
affected to some extent by the proposed Lake Bosque. In
some cases all of a particular 1land parcel will be
inundated; in other cases, only a portion of the parcel.
Eleven homes and 6,143.26 acres of the 13,251 acres will be
included in the proposed Lake Bosque up to the 100 year
flood elevation (841.3 feet, MSL>.

Total 1985 property assessments for Bosque County stood at
£385,630, 342, The proposed project will remove about 4756
acres from the county tax roles, assuming that only flood
easements will be obtained for land above the conservation
pool elevation. The property removed from the tax roles by
the construction of the proposed reservoir will be about 3%5%
of the 13,629 acres partially affected by the project. The
1985 assessed property valuation of the 13,629 acres was
$2,827,655, thirty-five percent of which would be $989,679,
or 0.26% of the county’'s tax base. This could be offset by

e T
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increases in properé&mwéalues and sales tax revenues
resulting from residential and recreational development

associated with Lake Bosque.

Municipal tax Dbases will not be affected by construction of
the project as the site does not lie within the boundaries
of a municipal Jjurisdiction. However, taoa finance the
project, tax or water rates in the participating

municipalitles are expected to rise.
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4.6.2.5 Recreation and Aesthetics

Recreational opportunities 1in the vicinity of the proposed
Lake Bosgue are severely restricted by the private ownership
of everything except county roads and the stream bed.
Construction activities are not expected to have significant
adverse effects on local recreation since there is no public
access to the dam and borrow areas. The approximately 500
acres included 1in these areas might support two to six deer
leases 1f 1t were fully utilized. There is no public access

to the Basque River in the vicinity of the dam site.

Adverse effects of construction on local aesthetics will be
tempeorary. Visual and audial disturbances will occur from
construction machinery and workers. The dam is about =even
miles from the nearest community and there are about 20
houses within a three mile radius. Because of the small
number of people in the 1immediate vicinity, impacts on

aesthetics from dam construction are expected to be slight.

The site would be transformed from a pastoral valley
landscape into a 4,564 surface acre lake encompassed by
gently sloping, flat-topped hills with local relief of about
200 feet. Thus, the waters of Lake Bosque, varying in color
and textural quality with the seasonal and climatic extremes
of the region and supporting an otherwise restricted aquatic
cemmunity, will have a beneficial impact on local viewsheds

and constitute an aesthetic amenity.
4.6.2.6 Land Use

Construction of the proposed Lake Bosque will change 4,756
acregs of privately owned agricultural land into public water
supply and recreation land. The Brazos River Authority will

also obtain flood easement on an additional 1,387 acres up
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to the 100 year flood elevation that would be inundated

occasionally.

The 4,756 acres to be occupied by the dam and spillways and
the conservation pool account for about 0.8% of the county's
505,172 acres of cropland, pastureland, hayland and
rangeland. This includes a rough estimate of about 3,000
acres of prime farming land, approximately 1.5% of the
county total. Fifty-four landowners owning 13,351 acres
would be affected to varying degrees. Eleven honmes and
6,143.26 acres (45%> of the 13,251 acres would be impacted
by the proposed Lake Bosque's conservation pool and 100-year

floodplain.
4.6.3 Uperation Effects
4.6.3.1 Population

Dam operation will require one or two full time employees

living at or near the site. Some additional employment will
result from recreational and residential development
stimulated by the reservoir. However, these jobs would most

likely be filled from the local area and therefore result in

an insignificant impact upon the area’s population.

Developed recreation areas would be expected to attract new
visitors to the area, but no parks or other facilities are
presently known to be planned. It 1s expected that such
facilities would be develcped by private interests or local
governments in response to the demand identified in the 1985

Texas Outdoor Recreation Plan (TCGRP).

Residential development and consequent population growth in
response to reservolr construction depends on several site
specific factors including: availability of waterfront
property, proximity to established population centers,
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access, aesthetics and the presence of recreational or other
entertainment opportunities. Lake Bosque will have
privately owned waterfront and view property and is within
an hour’'s drive, about 50 miles, of the Waco metropolitan

area.

Lake Granbury, located on the Brazos River about 35 miles
southwest of Fort Worth, 1s an example of a reservoir in
close proximity to an urban area with avallable, private
waterfront property. Since construction in 1969, about 140
residential developments have been built on the 30 miles of
lakeshore nearest the City of Granbury. These developments
include approximately 31,078 lots, 3,672 single family
homes and 3,494 mobile homes (PPC, 19847, Realtors in the
Granbury area report that +the current population mix 1is
evenly distrubuted among seasonal residents, retired

couples, commuters, and those who are locally employed.

Lakes O, C. Fisher and Proctor are both located in Central
Texas, and are similar in size and location to the proposed
Lake EBEosgue. However, +these lakes were built by the U. 3.
Army Corps of Engineers and do not have private waterfront
acreage avallable for purchase and development. Area
realtors report only minor residential development of view

lots near these lakes.

Because Lake Bosque Is located relatively near Waco (1980
population was 101,261), will have property available for
purchase and will have reasconably good access by SH 6, its
development potential must be considered moderate to high.
This potential may be limited toc some extent by building
restrictions below the 100 year flood elevation and by the

relatively large, frequent changes in water surface
elevation likely to be experienced during reservoir
operation at less than maximum demand conditions.

Waterfront property will presumably become more attractive
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for development as system demand increases and Lake Bosque

surface elevation becomes more stable.

4.6.3.2 Local Economy

Following completion of construction, operation of the
reservoir would require a work force of one or two people.
These individuals would be responsible for reservoir
operation and maintenance and would live near the site. The
presence of +these individuals and their familiiies will
generate an insignificant demand for 1local goods and
services and possibly require +the purchase or construction

of a permanent residence.

The major effect on the local economy will result fron
expenditures assoclated with recreational activities. In
1986, yearly visits to Lakes O. C. Figsher and Proctor
totaled 552,732 and 983,170, respectively. The higher the
percentage of nonlocal visitors to Lake Bosque, the greater
the economic impact on the local area economy. FPotentially,

the economic impact of these visitors could be great.

4.6.3.3 Facilities and Services

Operation of the proposed reservoir would require that at
least one or two employees live near the site. From this
source, impact on the area's education systemn, public
safety, health services and facllities, transporation system
and local housing would be negligible. Depending on the
number of nonlocal visitors drawn to the lake for recreation
purposes and on possible population increases due to
residential development, impacts on public safety, health
services and facilities, and transportation could be
significant. Bosque County 1is relatively well equipped to
handle an influx of visitors and permanent residents, as the

county has a surplus of medical personnel, two hospitals and
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well maintained roads with 1low traffic volumes. The only
potential inadequacies could result from the relatively
small police and fire-fighting force and from the presently
low availability of rental housing and temporary lodging.

Increases in 1land value resulting from recreational and
residential development over the 1life of +the project are
expected to offset 1losses 1n ISD tax bases caused by
construction of +the proposed reservoir. At least as much
land as 1s removed by the reservoir will either have views
of the proposed lake or else direct access to water, making
the property potentially suitable for land uses other than

agriculture.

UOperation of the proposed Lake Bosque will significantly
enhance the amount of available water supplies in the area.
Currently, project participating municipalities, except the
City of Waco, rely solely on ground water supplies.
Operation of Lake Bosque will help end overdrafting of the
Trinity Aquifers and insure the availlability o0f a secure

water sgurce.

4.6.3.4 Public Finance

Reservoir construction and operation will remove about 0.26%
of the county's tax base and not impact municiapal tax
bases. As discussed with regard to school taxes, land
values near the proposed slte could increase and offset the
initial reduction of the county’s tax base. A secure water
supply will 1insure that ample water is available for future

population expansion and area development.

Property values near the proposed Lake Bosque site are not
expected to be be adversely impacted by operation of the
lake. On the contrary, land values c¢ould increase

significantly 1n response to residential and recreational
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demand, Realtors experienced in reservoir associated
development indicate that land wup to three miles distance
from a lake shore, if suitable views are avallable, can be

marketed as water oriented, or recreational, property.

Lakeview property within one to three miles of Lakes Proctor
and O0.C. Fisher reportedly range in price from 89,000 to
$11, 000 per acre for small, relatively undeveloped acreages,
to 350,000 for developed residential lots. Realtors report
prices for developed residential propert& at Lake Granbury
ranging from $40,000 to $600,000, with mobile homes and lake
view sited homes occupying the lower range and single family
waterfront homes accounting for the higher price range.
Residential development adjacent to the proposed Lake Bosque
will most 1likely result 1n development intensities and
property values that fall within the range cobserved at Lakes

Proctor, 0.C. Fisher and Granbury.
4.6,3.5 Recreation and Aesthetics

The proposed site is situated on private land and is not
open for public use. Operation of the reservoir will
displace possibly 20 deer leases within the conservation
pool. VWater oriented recreation in the vicinity of the Lake
Bosque site 1s currently available only to individuals with
access to private lands bordering the North Bosque River.
Since the Brazos River Authority will provide two public
access points to Lake Bosque, and since the lake will be
suitable for a much wider range of activities and will
accommodate many more people than the river (4500 acres of
reservoir vs 160 acres of stream bed), the net effect on

recreational opportunities is expected to be beneficial.

Although Lake Bosque 1s located near major population
centers (Waco and the Dallas Fort Worth area) over 50,000

surface acres in Lakes Whitney, Waco, Aquilla, Limestone and
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other popular recreation lakes are present in the Texas
Outdoor Recreation Plan Region 11. While total lake acreage
and boat launching facllities are considered adegquate in
Region 11, lake access 1is not, paxticularly on a local

basis, and provision for enhancedﬂ)access is a listed
priority in the recreation plan. o R
I L ’ “ RN

Visitation records from existing reservoirs indicate that if
recreational amenities are available, visitations 1in the

range of ©500.000 to 1,000,000 per year could occur at Lake

Bosque. Although many, if not most of these visitors will
be local residents, this level of activity is expected to
generate a strbng demand for miscellaneous goods and
services <(food and beverages, gas, camping eguipment,
recreation equipment, boat equipment, hotel acommodations,

etc.?, as well as 1increased demand for health and public

safety services.

Factors influencing the visitor count to Lake Bosque will
include proximity to a major population center, convenience
of access and the availability of recreational facilities.
No recreational facilities are known to be planned at this
time but 1t is anticipated that private interests will
construct some of +the types of recreational facillities
needed at Lake Basque. Meridian State Park does provide
camping facilities and is 1located within 10 miles of the
site.

4.6.3.6 Land Use

Operation of the proposed Lake Bosgue will result in
conversicn of some existing agricultural 1lands in the
vicinity of the reservoir to recreational, residential and
commercial uses. The extent to which this 1is likely to
occur and the major factors influencing the ocutcome have

been discussed 1in preceeding sectilons. Land within three
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miles of the lakeshore is most likely to be affected. The
extent to which recreational facilities are provided, either
by public or private interests, will have an effect on the

rapidity and degree to which such changes take place.

4.7 Cultural Resources

4.7.1 Effects of No Action

In the absence of Lake Bosque, archaeological sites in the
vicinity of the proposed reservoir will continue to be
adversely affected Dby climatic forces and spil processes
such as erosion and solution, bioturbation, and cultural
disturbances incliuding development and agricultural
activities., Site loss from pot-hunting might be enhanced by
location and recording of the 145 sites.

4.7.2 Constructlion Effects

Table 3-8, reproduced from the Archaeological and Historical
Survey (Lone Star Archaeological Services, 1987), summarizes
the type and magnitude of potential impacts to be expected
on the Lake Bosque site. As a result of construction
activities, 15 <(seven National Register eligible) sites
located in the immediate vicinity of the embankment and
borrow areas will be lost by disturbance or deep burial. An
additional 57 sites, 29 of which appear to be National
Register eligible, will be covered by water within the
conservation pool of Lake Bosque. The adverse, neutral or
beneficial nature of this effect is dependent on the nature
of the site.

Sites located between the conservation elevation (830 feet
MSL> and the 100 year floocd elevation (841.3 feet MSL)> will
tend to be exposed to increased erosion from wave action.

The magnitude of this effect will vary from a maximum at



sites located at 830 feet to vanishingly small at 841.3 feet
where 0.5 inundations lasting about one day are expected
over the 850 year 1life of the project. The nature of the
site, 1ts geologic and soll context and its crientation will
substantially influence the effectiveness of wave induced
erosion. Increased public access to this zone could result
in increased site disturbance, but its inclusion in a 100
year floedplain will tend to reduce disturbance from
construction activities. The 39 sites located above 843.1
feet MSL will not be directly affected by the construction
of Lake Bosque.

4.7.3 Operation Effects

Direct effects to archaeological sites, other than those
outlined in the preceeding section, are not expected Lo
result from reservoir operation under maximum demand
conditions. During less than maximum demand conditions,
when releases would be made from Lake Bosque to stabilize
Lake Wacc, those sites located in the =zone o©f frequent
drawdown will be subject to accelerated erosion, slunmping
and human disturbance as artifacts are exposed on the

surface.

Indirectly, enhanced residential and recreational
development in the vicinity of the reservoir could lead to
increased rates of site disturbance and loss. No effects on
cultural resources downstiream of the proposed dam site are

expected to result from Lake Bosque operation.
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5.0 Mitigation Plans

The following proposals address the balance of potential
adverse and beneficilal impacts resulting from construction
and operation of the proposed Lake Bosque. Adverse impacts
identified 1in foregoing sections may be avoided by
modification of some aspect of the project; they may be
mitigated to reduce the severity of the effect; and they

may be compensated for in those cases where substantial

impacts cannot be avoided. These types of actions are
summarized below 1in a series of mitigation plans that will
be carried out by the Brazos River Authority when the
permits necessary for construction and operation of the

proposed project have been obtained.

Substantial mitigation has already been accomplished through
the generation o0f site specific data sets and analysis of

that data in a regional context during the baseline studies

of the Lake Bosque site, The aquatic surveys provide
information on habitats, fisheries, and invertebrate
assemblages unique 1in the North Bosque River. Likewise, no

other data set for the region exists that is comparable to
that for terrestrial communities o©n the reservoir site.
These studies contain both taxonomic and quantitative
population information that is considered in the context of
regional physical and biotic conditions together with human

influences.

The Cultural Resources survey has resulted in the location
and description of 145 additional archaeological sites,
resulting 1in a substantial dincrease in the number of
recorded sites 1n Bosque County. Even in the absence of
further study, this additional information is expected to
add to our understanding of the lifeways of both aboriginal

and Eurcopean inhabitants of the area.
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5.1 Aquatic Communities

I. Avoidance or Mitigation of potentially adverse impacts

A. To avoid violations of Stream Segment Standards
downstream of the dam, and associated impacts, a multilevel
withdrawl structure will be used to insure that dissolved
oxygen concentrations remaln above 5.0 mg/l in reservoir

releases,

B. The multilevel withdrawl structure will also be used to
maintain seasonal temperature patterns in reservoir releases
within the normal ranges reported in existing North Bosgue
River water quality data. Suggested seasonal temperature
limits for releases from the dam, based on seven years of
monthly temperatures records at a station near Clifton,

Texas, are as follows:

Dec-Feb < 18= ¢
March 10-20
April 15-25
May-August 22-32
Sept-0Oct 15-25
Nov 10-20

I1. Measures to compensate for unavoidable adverse impacts

A. When inflows are avallable (see Table 4—-1) during the
April-August reproductive period, up to a total of 2.0 cfs
will be continously maintained in the channel below the dam.
A minimum of 0.5 cfs will be maintained in the channel below
the dam at all times regardless of inflows. Fish
populations can be maintained at levels reascnably near
their present levels by providing a 0.5 cfs low flow
augmentation sufficient to maintain pools at their "full”

level at all times, The 2.0 cfs flow during April-August

’
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will inundate the shallow runs and assure access to creek
mouths, which will provide additional space and sheltered

habitat for the development of the year’s juveniles.
5.2 Terrestrial Communities
Signlficant avoidance or mitigation of adverse impacts to

terrestrial environments beyond that discussed in Section

5.0 is of limited feasibility for this project. A plan to

compensate for these unavoidable effects 1is therefore

proposed.

I. &Significant, unavoidable impacts to be compensated for
A, As discussed in the preceeding sections, we believe

that loss o©0f the decidupous woodland areas of the reservoir
site constitutes a significant adverse impact. We further
agree with the USFWS that a net decrease in the vicinity of
3,000 Average Annual Habitat Units (Table 4.5 represents a

reasonable index of that impact.

B, Although other areas are also to be affected by Lake
Bosgque, the gquality and abundance of these habitat types is
such that vegetation and wildlife impacts will be
insignificant, even on a local basis. We do not believe
that the potential costs of compensating for impacts to
pasture and cropland is Justified by the wildlife benefits
that could be obtained.

II. Proposed Compensation

A. The Brazos River Authority intends to acquire a
contliguous tract of land that, with appropriate management
over the life of the Lake Bosque project, will produce a net
gain in habitat value comparable to the losses described

above. In addition, ancillary acreages acquired in the
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vicinity of the dam for other purposes will be managed

appropriately, where possible, to complement the efforts in

the main compensation tract.

B. The tract will probably be acquired fee simple and
conveyed to an appropriate governmental agency (e.g., Texas
Parks and Wildlife Department) for stewardship following any
necessary initial management actions. Some other mechanisn
of acgquisition and protection could be used 1f practical and

necessary 1ln a particular circumstance.

C. Several candidate tracts have been examined and two
have been evaluated by USFVE personnel. We believe one of
these will produce sufficient habitat value <(in AAHU> to
compensate for the Lake Bosque impacts with the application
of an appropriate planting and management plan. Production
of sufficient net habitat wvalue on any given tract 1is
understood to be a function of its size, initial condition,

potential productivity and required managment inputs.

b. The Brazos River Authority is continuing to exanine
potential compensation tracts, as they have a responsibility
to the project participants +to seek an optimum soclution.
From this standpoint it is desirable to minimize not only
land costs but also long term management and commitments to
reforestation efforts having significantly uncertain
outcomes. Preliminary search criteria for compensation

tracts are listed below:

1> Minimum size, 1,000 contiguous acres

2> Soills must be at least occasicnally flooded (2-5
years) sandy or silty clay bottomland soils. The local
Soil Conservation Service office to be contacted to
ascertalin if any significant soil impairment is known.
3> The tract should be reasonably accessible for

management activities.
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4> High quality bottomland hardwood tracts are to be
- avoided unless they are very large, since potential net
change in habitat value would be small,
5) Other factors being equal, tracts closer to Lake

Bosque or in the Bosque River basin are preferred.

E. As candidate tracts are identified, HEP evaluations by

the U.S. Fish and Wildlife Service and input from Texas

Parks and Wildlife Department may be requested as necessary

to evaluate acreage requirements and aid in development of

- ‘ appropriate management sStrategles. Target date for final

selection of a compensation tract is by the end of the year.

5.3 Cultural Resources

The Archaeological and Historical Survey Report presents in
detail a proposed plan to mitigate or compensate for the
impacts of Lake Bosque on area Cultural Resources. Input
from concerned state and federal agencies has been sought
during the planning process. The specific methods used and
the locations investigated will be approved by the

- appropriate authorities before the study begins.

— In summary, this plan i1involves a standardized, limited
sampling program at 34 sites to be affected by dam
construction and inundation and at 12 sites within the 100
year flood pool to establish equivalent units. This will
provide information on the diversity and relative density of
cultural material within and among sites and allow the sites
to be compared quantitatively. A subset of these sites will
be excavated In toto. The results of this effort will
provide the data to attempt the synthesis of a comprehensive

- history of this segment of the North Bosque River Valley.
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